Dopaminergic input to the ventromedial hypothalamus facilitates the oestrogen-induced luteinizing hormone surge in ewes.
In this study we examined the release of dopamine and noradrenaline in the ventromedial hypothalamus (VMH) of ovariectomized ewes during the oestrogen-induced luteinizing hormone (LH) surge by measuring their respective metabolites, 3,4-dihydroxyphenylacetic acid (DOPAC) and methoxyhydroxyphenylglycol (MHPG) using microdialysis. Further we investigated whether inhibition of catecholamine synthesis in the VMH by bilateral reverse dialysis of alpha-methyl-p-tyrosine (alpha-MPT) would block the oestrogen-induced LH and/or prolactin surges. Oestradiol treatment (50 microg oestradiol benzoate) of ovariectomized ewes resulted in a biphasic LH response, significantly (p < 0.05) decreasing LH concentrations from 2.5 to 10.5 h after injection, followed by an LH surge beginning at 16 h. Prolactin concentrations were also significantly (p < 0.05) increased in oestradiol-treated ewes from 13 h. VMH DOPAC concentrations in oil-vehicle-treated animals were at the level of detection (0.02 ng/ml) in most samples over the 24-hour sampling period. In oestradiol-treated ewes, VMH DOPAC levels were initially low before and up to 8 h after oestradiol injection but then increased significantly (p < 0.05) at 10-12 h and remained elevated up to 20 h after injection. In contrast, oestradiol injection had no effect on MHPG concentrations in the VMH. Bilateral reverse microdialysis of alpha-MPT into the VMH significantly (p < 0.05) delayed the time from oestradiol injection to the onset of the LH surge, the time to peak LH concentration and attenuated the LH surge compared with reverse dialysis of Ringer solution alone. In contrast, alpha-MPT treatment had no effect upon the oestradiol-induced increase in prolactin concentrations. This study provides evidence that the VMH is an important hypothalamic site in the neuro-endocrine control of the LH surge in ewes. The results suggest that dopaminergic neurons with terminals in the VMH are part of a neuronal pathway mediating the positive feedback effects of oestradiol on gonadotropin-releasing hormone secretion and the LH surge.